Abstract. Introduction: Pathological nipple discharge is usually of benign aetiology but cancer may be the underlying cause in up to 20% of the presentations. The diagnostic value of discharge cytology and significance of presence of blood remains a topic of interest. Our study sets out to review the distribution of histopathology and diagnostic application of blood-staining and cytology in pathological nipple discharge. Methods: We performed a retrospective analysis of those patients that had surgery for pathological nipple discharge. The hospital's electronic medical records and breast cancer information systems were used to identify our study cohort. Parameters evaluated included patient demographics, radiological assessment, if discharge was blood-stained and histological/cytological analysis. Results: Of 123 patients, intraductal papilloma was the leading diagnosis ( = 62) followed by duct ectasia ( = 34). Carcinoma in-situ and invasive carcinoma occurred in nine cases. Seventy-one patients presented with blood-stained nipple discharge of which 41 had a diagnosis of intraductal papilloma, 17 had duct ectasia, and seven cases were due to carcinoma. Two cases of cancer were negative for blood. Cytology was done only in 23 patients and was not diagnostic of carcinoma and identified intraductal papilloma in only 3 cases. Conclusion: This study supports the generally accepted view that cytology has very poor sensitivity for detecting breast cancer and has therefore very limited diagnostic value. Nipple discharge that is negative for blood is still associated with cancer. It also confirms that intraductal papilloma is the leading cause of pathological nipple discharge.
Introduction
Spontaneous nipple discharge (SND) is a relatively common manifestation of breast disease, accounting for up to 5% of overall breast symptoms [1, 2] . Bilateral nipple discharge involving multiple lactiferous ducts is usually nonpathological and reported by up to 90% of these patients [3] [4] [5] . Conversely, pathological nipple discharge (PND) is typically spontaneous, unilateral, uniductal and may be serous or bloody, the latter either overt or occult [1, [3] [4] [5] . While the commonest cause of PND is intraductal papilloma (IDP), responsible for nearly 40% of cases [3] , an underlying malignancy, usually ductal carcinoma in-situ (DCIS), has a reported incidence of 4-20% [6] [7] [8] [9] . The likelihood of malignancy is greater in women over the age of 50 or those presenting concurrently with a palpable mass [4, 5, 8, 10] .
Until 2010 the consensus was that all women with PND should have mammography if they were over the age of 35 years in order to identify ipsilateral lesions [11] . However, in the Association of Breast Surgery's diagnostic guidelines document published in November 2010 the recommended age for mammography was revised to patients over 40 years of age [12] . Ultrasound scan may be helpful in visualising retro-areolar lesions that can potentially be biopsied. Other approaches used in some centres in evaluating PND include ductal aspiration, ductography and ductoscopy. Our own current standard practice, after triple assessment, in appropriate cases that present with PND is to carry out diagnostic microdochectomy (DMD) if the presentation involves a single duct, or total duct excision (TDE). If a concurrent mass is detected on clinical examination and/or imaging it would require tissue sampling as part of the triple diagnostic workup in order to establish the diagnosis [12] . The diagnostic value of nipple discharge cytology (NDC) and the significance of detected blood in the fluid when tested by dipstick remains a topic of interest. Several studies have shown that NDC has low sensitivity rates for malignancy [13, [15] [16] [17] while others have conversely, demonstrated a high negative predictive value (NPV) [13] . Furthermore, the presence of blood in the discharge is deemed not to be reliable in predicting breast malignancy [8, 14] . Given that there are discrepancies between centres in the relation to the use of NDC and blood testing we set out to review the distribution of pathologies in cases that present with PND who had had surgical excision and thus had known pathologies, and to assess the diagnostic significance of blood staining and NDC.
Methods
A review of Guy's Hospital electronic medical records system, breast clinic data and the Cancer Information System (CIS) was undertaken in order to identify all patients presenting with unilateral, single or multi-ductal pathological nipple discharge that needed surgery in the form of DMD or TDE between January 2006 and December 2009. For patients presenting with non-pathological discharge (bilateral discharge, discharge only on expression that is not blood stained and is negative on cytology and/or dipstick) and no other radiological or clinical abnormalities, no other investigations or follow up was deemed needed and they were not included in the cohort. On the other hand, patients that presented with nipple discharge and were found to have malignancy on investigations without the need for DMD or TDE were treated accordingly and also not included in the cohort. In total, 131 female patients were identified between the ages of 19-82 (mean 46.8) who were assessed and treated for PND at Guy's Hospital. Eight patients were excluded from the study due to incomplete records, leaving 123 patients. The data collected for each patient was; age, haemoglobin (Hb) positive/negative discharge, cytological evaluation (if performed), imaging studies (USS or mammography), diagnostic procedure (DMD or TDE) and the final histological diagnosis in the excised tissue. Where NDC evaluation was undertaken, acellular smears were categorized as non-contributory and smears containing epithelial cells and/or blood were considered as abnormal. A fine needle aspiration (FNA) or core biopsy was attempted if an abnormality in was identified and the result of this was collected. Operative procedures were either DMD or TDE.
Results
Of the total ( = 123), 67 patients had diagnostic DMD and 56 had TDE in order to make a definitive histological diagnosis. The distribution of histological findings is shown in Figure 1 . The commonest diagnosis in this cohort was IDP, accounting for 50.4% of the total ( = 62), followed by duct ectasia in 34 patients (27.6%). Ductal carcinoma in situ (DCIS) was diagnosed in 5.7% of cases ( = 7) that presented with PND while invasive carcinoma was diagnosed in 1.6% of patients ( = 2). Eighteen patients out of a total of 123 (14.6%) presenting with PND had a diagnosis of inflammatory or benign changes on histological analysis. 71 (57.7%) presented with blood-stained nipple discharge (Hb positive [+ve]). Figure 2 illustrates the range of histological diagnoses in this group. The majority of patients with Hb +ve discharge had IDP 57.7% ( = 41). The second most common diagnosis in this cohort was duct ectasia, accounting for 23.9% ( = 17). Six cases out of a total of 71 (8.5%) were due to DCIS while only one case (1.4%) was the result of invasive carcinoma. Of note, one case of DCIS and another of invasive carcinoma were Hb-ve.
Of the 123 patients in our cohort, only 23 (19%) had the discharge sent for cytological analysis. The final histopathology results in patients from whom NDC was sent, are shown in Figure 3 . Only one of 23 patients had a final diagnosis of DCIS; this was, however, not diagnosed through cytology, which was reported as showing no malignant cells. In 14 out of the 23 specimens sent for NDC, IDP was the underlying pathology. However, cytology was suggestive of papillary lesion in only three, the rest deemed as not showing malignant cells or equivocal.
Discussion
At present there is no nationally published algorithm regarding the use of diagnostic tests in women presenting with PND. However, it is agreed that patients who are deemed to have PND from the history and examination should have appropriate radiological screening (mammography +/-ultrasonography) with magnetic resonance imaging (MRI) reserved for those requiring further evaluation or following the diagnosis of breast cancer [18] . The key is to identify malignancy, which, according to the literature can be found in up to 20% of women identified as having PND [6] [7] [8] [9] . In our series of 123 patients, nine cases (7.3%) were diagnosed with DCIS and/or invasive carcinoma. Most had a diagnosis of IDP (62/123), whilst 34 were found to have duct ectasia. This is in keeping with large studies, which have shown that IDP is the leading cause of PND (48%), while duct-ectasia is the second most common diagnosis, accounting for 15-20% [4, [19] [20] [21] . Interestingly 14.6% of our cohort ( = 18) had only inflammatory and/or benign changes in spite of presenting with symptoms and signs of PND.
The value of nipple discharge characteristics such as cytology and blood-staining in investigating PND has long been a subject of debate. NDC is usually only undertaken if patients are having active discharge at the time of assessment in clinic. Of the 123 patients in our cohort, although all were assessed and deemed to have PND, only 23 had nipple discharge that was sent for evaluation at the time of their assessment. Of those, one contained no cellular material.
A noteworthy point is that although 50.4 % of our cohort (62/123) was diagnosed as having IDP, NDC indicated a papillary lesion in only three of these. Specifically, none of the seven cases of DCIS or the two cases of invasive carcinoma were detected by NDC. Previous large studies have also shown that NDC has very low sensitivity for the detection of carcinoma among women with PND [22] [23] [24] [25] . In the present study, NDC did not detect any cases of carcinoma.
Furthermore, although nipple discharge that is serosanguinous or bloody is reported to be associated with an increased risk of carcinoma [2, 8, 26] , in the present series 71 out of 123 presented with Hb +ve nipple discharge, 58% of whom had a final diagnosis of IDP. Only 10% (7 out of 71) of these patients had an underlying malignancy (DCIS or invasive carcinoma), indicating that the majority of cases of blood-stained nipple discharge are benign, mainly IDP and duct ectasia. Conversely, two of the nine cases of carcinoma (DCIS and/or invasive carcinoma) had Hb -ve nipple discharge, demonstrating that the absence of bloodstaining does not exclude malignancy; Richards et al. have similarly shown that the presence of red blood cells is in fact not a reliable index for breast cancer [8] .
The most reliable tool for definitive diagnosis and treatment of PND is surgical intervention. DMD is less invasive than TDE and may be both diagnostic and potentially therapeutic. In our unit those presenting with PND in the absence of detectable lesions undergo either DMD or TDE in order to investigate the underlying pathology if imaging and cytology/histopathology is not contributory (i.e. normal or benign/atypical). In our series, 67 out of 123 had DMD and 56 had TDE, a decision that was influenced by whether the discharge originated from a single or multiple ducts.
Conclusion
This study confirms that IDP is the leading cause of PND is the most common lesion to generate blood-stained nipple discharge. Importantly, we conclude that the absence of red blood cells in the discharge is not reliable for excluding breast cancer and therefore both blood-stained and non-blood stained (serous and serosanguinous) PND should still be fully investigated in order to avoid missing an underlying malignancy. Although few cases had NDC, the study supports the generally accepted view that NDC has very poor sensitivity for detecting breast cancer and is therefore of limited diagnostic value.
